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ABSTRACT 


This  study  analyzes  the  need  for  a  national  aerospace  strategy 
that  encompasses  the  two  aspects  of  aerospace  power:  the  aerospace 
industry  and  military  aerospace.  The  author  assesses  the  aerospace 
industry  as  to  its  importance  to  the  United  States.  The  conclusion  is 
that  this  industry  provides  the  kind  of  high-technology,  high-wage 
jobs  necessary  to  improve  the  nation's  standard  of  living  in  the 
future.  Next,  the  writer  evaluates  current  military  strategies 
against  a  set  of  political  imperatives  and  the  reliance  each  strategy 
has  upon  aerospace  power.  The  results  of  this  process  shows  that  each 
military  service  is  very  reliant  upon  aerospace  power  for  the  success 
of  their  strategy.  By  coupling  these  two  building  blocks  with  the 
serious  problems  that  exist  in  the  aerospace  industry  and  in  military 
aerospace,  the  author  shows  the  need  for  the  United  States  to  develop 
a  national  aerospace  strategy.  The  final  section  of  the  study 
proposes  the  goals  and  objectives  of  such  a  strategy  and  proposes  the 
formation  of  a  National  Aerospace  Council  to  fully  develop  and 
implement  a  national  aerospace  strategy. 
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CHAPTER  1 ;  INTRODUCTION 


America  is  an  aerospace  Nation.  Our  aerospace 
technology  and  industry  is  a  national  treasure  and  a 
competitive  edge,  militarily  and  commercially.  Assured 
access  to  air  and  space  are  as  important  to  the 
Nation's  economic  well-being  and  security  as  access  to 
the  sea  has  always  been. . . .Now,  more  than  ever,  we  have 
the  opportunity  to  mature  the  abilities  of  our  air  and 
space  forces  and  make  them  even  more  useful  tools  for 
meeting  our  national  security  objectives. 

Donald  B.  Rice{l} 


I  agree.  The  purpose  of  this  paper  is  to  examine  why  Former 
Secretary  Rice  is  correct  in  his  statement  and  to  expand  his 
focus  of  "air  and  space  forces"  to  include  the  aerospace 
industry.  Together,  the  aerospace  industry  and  its  military 
counterpart  combine  to  form  U.S.  aerospace  power.  That 
capability  requires  a  national  aerospace  strategy  to  exploit  its 
potential  in  providing  for  the  future  economic  and  national 
security  well-being  of  the  United  States.  What  factors  then  make 
a  national  aerospace  strategy  important  for  America's  future? 

To  state  that  the  world  is  changing  its  geopolitical  course 
seems  a  bit  of  British  understatement  these  days.  Several  world 
events  occurred  in  1991  that  indicate  global  relations  underwent 
watershed  changes  on  a  scale  not  seen  since  the  post-World  War  II 
years.  The  defeat  of  Saddam  Hussein  in  Desert  Storm  infused 
Americans  with  confidence  in  their  military  forces.  Never  before 
had  aerospace  power  so  decisively  dominated  a  conflict.  The 
transformation  of  the  Soviet  Union  ushered  in  a  new  political 
environment  that  alters  the  Cold  War  paradigm  of  international 
relations.  The  changing  geopolitical  environment  alone  provides 
impetus  for  reconsidering  U.S.  national  security  strategy; 
however,  the  need  to  review  that  strategy  becomes  essential  in 
light  of  the  economic  imperatives  facing  the  United  States. 

Since  the  late  1980s,  the  U.S.  economy  grew  at  a  meager  rate  (one 
to  three  percent  a  year)  while  at  the  same  time  the  national  debt 
more  than  tripled.  With  yearly  budget  deficits  exceeding  $3-400 
billion  per  year,  domestic  issues  became  the  focal  point  for  the 
1992  presidential  race  that  resulted  in  President  Clinton's 
election. 

The  newly  elected  Clinton  Administration  quickly  spotlighted 
the  aerospace  industry.  The  reductions  in  defense  spending 
initiated  by  the  Bush  Administration  coupled  with  a  poorly 
performing  world  economy  resulted  in  a  crisis  situation  in  the 
aerospace  industry.  United  States'  airlines  lost  over  $10 
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billion  from  1990  to  1992  and  layoffs  in  both  the  airlines  and 
aerospace  manufacturing  were  numbering  in  the  thousands .  In 
office  just  over  a  month,  President  Clinton  traveled  to 
Washington  state  to  assure  Boeing  employees  (some  28,000  of  whom 
face  layoffs  in  the  near  future)  that  he  was  concerned  about  the 
future  of  the  vital  aerospace  industry. 2 

Today,  both  military  and  commercial  aerospace  struggle 
toward  an  uncertain  future.  What  that  future  entails  depends 
upon  decisions  made  today.  The  United  States  must  determine  if 
and  how  it  will  remain  the  preeminent  aerospace  nation  in  the 
future  or  falter  and  asstime  some  lesser  position.  To  begin  this 
odyssey,  one  needs  to  ask  some  basic  questions. 

Is  the  U.S.  the  preeminent  aerospace  nation?  American 
aircraft  manufacturers  control  over  80  percent  of  the  world-wide 
large  commercial  jet  market.  Further,  with  the  political  and 
economic  downturn  in  the  Former  Soviet  Union,  no  nation  provides 
the  range  of  space  services  that  the  U.S.  does.  Desert  Storm 
demonstrated  America's  military  aerospace  dominance--there  are  no 
competitors  in  the  world — today. 

But,  is  the  U.S.  an  aerospace  nation?  Navalists  argue  that 
the  U.S.  is  a  maritime  nation.  Their  argiament  usually  hinges  on 
water  and  weight.  First,  water  covers  70  percent  of  the  globe 
and  second,  most  of  the  cargo,  by  weight,  is  transported  by  ship. 
True;  however,  100  percent  of  the  globe  is  covered  by  air  and  by 
value  for  amount  shipped,  aerospace  looms  far  ahead. {3}  For 
example,  less  than  one  third  of  one  percent  of  goods  (by  weight) 
imported  or  exported  to /from  the  U.S.  do  so  by  air.  However, 
this  tiny  fraction  of  a  percent  in  weight  accounts  for  over  32 
percent  by  value  of  those  goods — a  percentage  value  that  doubled 
from  1970  to  1990.  As  a  manufacturing  industry,  maritime 
concerns  generate  only  one  eighth  the  product  value  of  the 
aerospace  industry.  Perhaps  we  would  be  better  served  to  say  the 
U.S.  is  an  aerospace  nation  with  significant  maritime  interests. 

If  indeed  the  U.S.  is  an  aerospace  nation,  how  do  its 
component  parts,  economic  and  military  aerospace,  relate  to  the 
future  well-being  of  the  United  States,  what  problems  exist  that 
indicate  America  needs  an  aerospace  strategy,  and  what  ideas  form 
the  basis  for  such  a  strategy?  These  questions  presage  the  rest 
of  this  paper.  The  next  chapter  describes  the  importance  of  the 
aerospace  industry  to  the  U.S.  economy.  Chapter  3  looks  at  the 
reasons  that  war  remains  a  concern  for  national  security 
considerations  and  discusses  the  political  imperatives  that  will 
govern  the  application  of  military  force  in  the  future.  The 
following  chapter  reviews  the  espoused  strategies  of  the  military 
services  and  examines  them  in  light  of  the  political  imperatives 
and  their  reliance  upon  aerospace  power  for  successful  execution. 
Chapter  5  considers  the  problems  facing  the  economic  and  military 
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elements  of  aerospace  power  and  offers  ideas  as  to  the  nature  of 
a  national  aerospace  strategy. 


CHAPTER  1  ENDNOTES 


1  U.S.  Air  Force,  Global  Reach — Global  Power  A  White  Paper, 
(Washington:  U.S.  Air  Force,  November  1992),  p.  15,  hereafter 
referred  to  as  Global  Reach — Global  Power. 

2  Jim  Impoco  and  David  Hage  "White  House  Workout,"  U.S.  News  and 
World  Report,  March  8,  1993,  p.  28. 

3  Trend  information  presented  here  extracted  from  the  U.S. 

Bureau  of  the  Census,  Statistical  Abstract  of  the  United  States: 
1992  (111th  edition),  (Washington:  GPO) ,  1992,  hereafter 
referred  to  as  Statistical  Abstract 

of  the  United  States. 
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CHAPTER  2:  THE  ECONOMICS  OF  AEROSPACE 


From  the  earliest  theorists  of  air  power  to  current  day 
aerospace  strategists,  economists,  and  politicians,  all  have 
recognized  the  important  relationship  between  the  aerospace 
industry,  the  economy,  and  the  government's  aerospace  forces. 
Giulio  Douhet  linked  all  three  aspects  in  his  seminal  work.  The 
Command  of  the  Air.{l}  In  addition  to  forecasting  a  future  for 
military  aviation,  he  devoted  considerable  effort  to  explaining 
"aerial  navigation"  as  a  new  form  of  transportation. {2}  General 
Billy  Mitchell  clearly  understood  the  potential  of  air  power  when 
he  stated: 

Those  interested  in  the  future  of  the  country,  not  only 
from  a  national  defense  standpoint  but  from  a  civil, 
commercial  and  economic  one  as  well,  should  study  this 
matter  carefully,  because  air  power  has  not  only  come 
to  stay  but  is,  hnd  will  be,  a  dominating  factor  in  the 
world ' s  development . 3 

Another  early  air  power  strategist,  Alexander  de  Seversky, 
foresaw  the  necessity  to  couple  the  development  of  both 
commercial  and  military  aerospace.  He  stated  that  "their 
development  must  be  scientifically  meshed  into  the  military- 
aeronautical  structure"  of  the  United  States. {4}  Then  Secretary  of 
the  Air  Force,  Donald  B.  Rice,  noted  the  "great  potential  [for 
aerospace  forces]  to  draw  on  advanced  technologies"  and  the 
increasing  importance  of  technology  to  national  defense. {5} 
President  Clinton  and  Ross  Perot  both  acknowledge  the  importance 
of  the  aerospace  industry  to  the  well-being  and  competitiveness 
of  the  overall  U.S.  economy.  Finally,  noted  economists  like 
Robert  Reich,  Laura  Tyson,  and  Lester  Thurow  point  to  aerospace 
as  one  of  the  key  industries  for  the  future. {6} 

The  linkage  between  commercial  and  military  aerospace,  the 
two  components  of  aerospace  power,  differs  fundamentally  than 
those  for  land  and  sea  power.  No  one  connects  tanks  and  the 
automobile  industry  by  intimating  that  if  the  U.S.  stopped 
building  tanks  it  could  no  longer  build  automobiles.  Likewise, 
this  linkage  is  missing  from  the  relationship  between  naval 
forces  and  the  merchant  marine.  The  U.S.  has  the  premier  navy  in 
the  world;  yet,  its  merchant  marine  ranks  far  from  the  top  and, 
other  than  naval  construction,  coitimercial  shipbuilding  received 
only  one  order  for  a  vessel  larger  than  1,000  gross  tons  in 
fiscal  year  1991.  {7}  In  contrast,  Japan  is  the  world's  leading 
shipbuilder  and  has  the  largest  merchant  marine  but  a  very 
limited  navy. 
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Aerospace  enjoys  a  unique  position  in  the  relationship 
between  its  industry  and  military  components,  the  U.S. 

Government,  and  the  economy.  The  relationship  is  synergistic  in 
its  effect  within  each  of  these  elements.  Three  questions  help 
us  understand  this  unique  relationship.  First,  what  impact  does 
the  aerospace  industry  have  on  the  U.S.  economy?  Second,  what 
links  the  aerospace  industry  and  government  aerospace  components? 
Third,  what  explains  the  ties  between  these  elements. 

The  Aerospace  Industry  and  the  U.S.  Economy 

After  World  War  II  the  aerospace  industry  experienced  a 
growth  streak  that  propelled  it  to  the  niamber  one  ranking  export 
industry  in  the  U.S.  in  1991 — exceeding  even  agriculture. {8}  Over 
this  time  frame,  the  aerospace  industry  grew  into  an  industrial 
sector  of  great  importance  to  the  overall  U.S.  economy. 

One  key  indicator  of  the  industry's  growth  is  sales.  In 
1948,  the  industry  had  sales  of  almost  $1.5  billion;  by  1991  this 
figure  exceeded  $134  billion. {9}  Table  1  details  this  growth  in 
sales  that  shows  almost  a  100  fold  increase  since  1948. 


TABLE  1:  Aerospace  Industry  Sales 
(millions  of  current  dollars) 


Ye 

ar 

Total  Sales 

DoDl 

NASA  &  Other 
Govt 

Agencies  2 

Other 

Customers 

Related 

3  Products 

19 

48 

1,493 

1,182 

177 

134 

19 

55 

12,411 

10,508 

786 

1,117 

19 

65 

20,867 

11,396 

4,490 

2,816 

2,165 

19 

75 

28,373 

13,127 

2,727 

7,727 

4,792 

19 

85 

96,571 

53,178 

6,262 

21,036 

16,095 

19 

90 

134,375 

60,502 

11, 097 

40,379 

22,396 

1  Includes  foreign  military  sales 

2  NASA  formed  in  1958 

3  Primarily  non-military  aircraft  sales 

Source:  AIA,  Facts  and  Figures 

4  percent  of  all  manufacturing  industries . {10} 

Over  the  last  30  years,  aerospace  accounted  for  2.5  -  3.5 
percent  of  U.S.  gross  national  product  (GNP)  and  averaged  nearly 
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Jobs  are  another  measure  of  aerospace's  impact  on  the  economy. 

In  1990,  aerospace  provided  1.295  million  jobs,  about  the  same 
number  of  jobs  as  the  automobile  industry.  Moreover,  aerospace 
furnishes  the  kind  of  high  technology,  high  skill,  high  value 
jobs  that  economist  Robert  Reich  argues  are  critical  to  an 
improving  standard  of  living. {11}  During  the  post-World  War  II 
period,  production  workers  in  aerospace  enjoyed  on  average  a  10 
percent  advantage  in  hourly  wages  over  the  average  worker  in 
durable  goods  manufacture. {12} 

Employment  of  scientists  and  engineers  yields  another 
indication  of  aerospace's  economic  power.  Since  the  1950s,  one 
of  every  four  scientists  and  engineers  worked  in  aerospace.  The 
fact  that  aerospace  scientists  and  engineers  received  from  7.5  to 
9 . 0  percent  more  pay  than  their  contemporaries  in  other  fields 
serves  as  another  indicator  of  the  importance  of  these  workers  to 
the  national  economy. {13} 


Another  key  sign  of  aerospace's  influence  on  the  economy 
results  from  its  position  as  the  nation's  top  net  exporter  and 
its  number  six  position  in  industry  in  terms  of  value  of 
shipments  in  1991. {14}  The  nearly  $30  billion  (net  balance)  in 
exports  in  1991  surpassed  even  agriculture  and  accounted  for 
nearly  $1  in  every  $10  of  U.S.  exports. {15}  Table  2  contrasts 
aerospace  exports  and  imports  with  three  other  major  product 
groups.  Aerospace  leads  the  nation  in  export  balance. 


TABLE  2: 


Trade  Balance  of  Selected  Commodities 
(billions  of  dollars) 


Commodity 

Aerospace 

Agriculture 

Chemicals 

Motor 

Vehicles 


Exports 

39,083 

40,003 

36,485 

25,480 


Imports 

11,801 

22,099 

20,752 

79,003 


Balance 

27,282 

17,904 

15,733 

(53,523) 


Source;  AIA,  Facts  and  Figures  91-92  and  The  Statistical 
Abstract  of  the  United  States 


A  final  indicator  of  the  importance  of  the  aerospace  industry 
comes  from  its  preeminent  position  in  the  world  market  for  large 
jet  aircraft.  Figure  1  graphically  portrays  this  trend. {16}  Even 
today,  the  U.S.  maintains  a  market  share  in  excess  of  80  percent 
of  the  world  market  despite  Lockheed's  withdrawal  from  the  large 
jet  manufacturer  competition. 
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These  indicators  show  the  aerospace  industry  to  be  a  crucial 
part  of  the  overall  health  of  the  U.S.  economy.  The  President, 
economists,  and  of  course  the  military  all  see  aerospace  as  one 
of  the  key  useful  technologies  for  the  future  well-being  of 
America.  In  the  final  decade  of  the  Twentieth  Century,  aerospace 
can  look  forward  to  a  projected  total  world  air  traffic  growth  of 
5.4  percent. {17}  Clearly,  aerospace  represents  a  crucial 
industrial  field  that  is  important  to  the  future  competitiveness 
of  America's  economy. 

Linking  the  Aerospace  Industry  and  Government  Aerospace 

A  synergistic  relationship  exists  between  the  aerospace 
industry  and  government  aerospace.  Laura  D' Andrea  Tyson 
describes  this  effect  stating:  "The  synergies  between  the 
military's  emphasis  on  performance  and  flexibility  and  the 
commercial  sector's  emphasis  on  cost  and  reliability  have  been 
central  to  aircraft  technology  and  innovation. " {18}  She  goes  on  to 
note  that  "a  competitive  commercial  aircraft  industry  thus 
contributes  to  a  nation's  military  prowess. " {19}  The  relationship 
Tyson  describes  is  obviously  driven  by  technology,  and  many 
examples  abound  to  illustrate  this  connection. 

A  key  area  linking  two  entities  is  engine  technology. 

Engineers  first  designed  jet  engines  for  military  aircraft  in 
World  War  II,  and  their  efforts  continued  in  the  post-war  era. 
Boeing  used  its  J-57  engine  in  its  proposal  for  the  B-52  and 
later  coupled  this  same  engine  to  the  United  States'  first 
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successful  commercial  jet  aircraft,  the  Boeing  707. {20}  The 
competition  to  develop  jumbo  jet  technology  to  haul  over-sized 
military  cargo  resulted  in  the  engine  designs  to  power  aircraft 
as  large  as  the  Lockheed  C-5.  Boeing  put  this  technology  to  use 
on  its  Boeing  747.  The  747  went  on  to  become  the  greatest  post- 
World  War  II  success  story  in  commercial  aviation  history. 

Several  other  innovations  mark  this  association  between 
industry  and  government.  Designers  still  use  the  swept  wing 
design  of  the  B-47;  the  Boeing  707  being  the  first  commercial  jet 
aircraft  to  incorporate  this  innovation.  Airbus  incorporated 
fly-by-wire  technology,  originally  pioneered  in  the  F-16  fighter 
aircraft,  into  its  A320  aircraft — the  first  commercial  jet  so 
equipped.  Supersonic  flight  not  only  resulted  in  aircraft  design 
introductions  but  also  drove  improvements  in  metallurgy  and 
fuels.  The  composite  materials  found  in  the  military's  newest 
stealth  aircraft  have  increasingly  found  their  way  into 
commercial  aircraft.  Composite  structures  not  only  add  strength, 
but  reduce  weight  resulting  in  more  fuel  efficient  aircraft. 

The  technology  spin  works  in  the  other  direction  as  well.  The 
commercial  sector  improves  and  innovates  many  new  systems  that 
find  their  way  into  military  use.  The  airline  industry  improved 
on-board  radar  capabilities  originally  developed  by  the  military 
and  produced  specialized  weather  radar  equipment.  Many  military 
aircraft,  especially  transport  aircraft,  incorporate  this 
technology.  The  commercial  industry  enhanced  the  capabilities  of 
cathode  ray  tube  technology  creating  "glass  cockpits"  that 
enhance  the  presentation  and  type  of  information  presented  to 
pilots.  Newer  military  aircraft,  like  the  F/A-18  and  F-117, 
incorporated  this  technology  into  their  cockpits,  increasing  the 
performance  of  their  flight  crews.  Although  the  highest  risk 
technology  still  flows  from  government-to-industry,  significant 
transfer  occurs  in  both  directions. 

The  pathway  between  the  aerospace  industry  and  government 
aerospace  runs  both  directions.  Clearly  a  dedicated  link  exists 
between  these  two  aspects  of  aerospace  power.  Thus  far  we  have 
seen  how  important  the  aerospace  industry  is  to  the  U.S.  economy 
and  the  linkage  that  exists  between  it  and  the  government  side  of 
the  equation.  The  next  section  seeks  to  explain  why  this 
relationship  exists. 


Explaining  the  Linkage 

The  focal  point  in  an  explanation  of  the  linkage  between 
government  and  industrial  aerospace  is  risk.  In  the  United 
States  the  government  served  to  reduce  the  risk  accrued  to 
aircraft  manufacturers  by  underwriting  their  production  costs  via 
indirect  and  direct  means.  The  primary  indirect  methods  were 
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research  and  development  (R&D)  funding  and  military  aircraft 
purchases.  Direct  risk  reduction  resulted  in  the  federal  funding 
of  the  U.S.  space  program;  however,  space  accrued  much  higher 
political  risks  as  a  result  of  that  arrangement. 

After  World  War  II  the  federal  government  continued  to 
underwrite  a  large  portion  of  aviation  research  and  development. 
In  the  1950s  and  1960 's,  aerospace  R&D  exceeded  30  percent  of  all 
federally  funded  R&D  dollars  and  approached  almost  40  percent  in 
the  1960s. {21}  From  the  mid-1970s  until  the  start  of  the  Reagan 
military  build-up,  50  percent  of  all  federal  R&D  dollars  went  to 
aerospace  and  from  1984-1989  this  percentage  increased  to  over  60 
percent. {22}  Table  3  provides  the  details  of  the  R&D  dollars. 

The  preponderance  of  aerospace  R&D  funding  comes  from  the 
National  Aeronautics  and  Space  Administration  (NASA)  and  the 
Department  of  Defense  (DoD) .  From  the  early  1970s  to  the  mid- 
1980s,  NASA  and  DoD  furnished  approximately  97  percent  of  federal 


aerospace 

R&D  : 

funds. {23}  Laura  Tyson  refers 

to  this 

national  R&D 

effort 

as 

the 

"visible  hand 

of  government . " 

{24} 

TABLE 

3: 

U.S 

.  GOVERNMENT  RESEARCH 

AND  DEVELOPMENT 

EXPENDITURES 

(millions 

of  current  dollars) 

All 

Aerospace 

Industry 

Industries 

Year 

Total 

Total 

Federal 

Company 

Funds 

Funds 

1950 

1,143 

* 

1,080 

* 

1960 

10,509 

3,558 

3,180 

378 

1970 

18,062 

5,245 

4,032 

1,213 

1980 

44,505 

9,198 

6,628 

2,570 

1990 

104,344 

25,357 

19,217 

6,140 

*Breakout  of  data  not  available 
iLast  year  data  available 
Source:  AIA,  Facts  and  Figures 


Table  3  shows  that  three  of  every  four  aerospace  research 
dollars  comes  from  federal  sources.  If  one  breaks  out  aerospace 
funds  from  the  rest  of  industry,  one  finds  a  federal-to-industry 
funding  ratio  of  one- to- three,  a  virtual  reversal  from  that  of 
the  aerospace  industry. {25} 

Not  only  is  the  cost  of  R&D  high  in  the  aerospace  industry; 
failure  can  be  disastrous  to  the  individual  company.  Of  the  $4-6 
billion  to  produce  a  new  aircraft  product  line,  development 
expenses  represent  two  thirds  of  fixed  costs. {26}  These  represent 
high  entry  barriers  for  any  business  let  alone  one  as  volatile 
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and  risky  as  commercial  aircraft  manufacture.  Tyson  quotes  the 
Office  of  Technology  Assessment  as  estimating  that,  in  1991 
dollars,  it  cost  $3  million  in  1936  to  develop  the  McDonnell 
Douglas  DC-3.  Today,  Boeing  expects  to  pay  over  $10  billion  to 
develop  its  Boeing  777. {27} 

These  facts  serve  to  highlight  the  high  cost  of  R&D  in  the 
aerospace  industry  and  the  risk  that  must  accompany  an  investment 
of  that  magnitude.  In  effect,  the  risk  of  failure  represents  an 
all-or-nothing  gamble  that  force  the  builder  to  "bet  the  company" 
with  each  major  aircraft  venture. {28}  Boeing  sunk  every  resource 
it  had  to  launch  the  747  program  nearly  bankrupting  the  company. 
Lockheed's  failure  with  the  LlOll  aircraft  forced  it  out  of  the 
commercial  aircraft  manufacturing  business  altogether.  The  list 
is  long  for  those  companies  that,  like  Republic,  Wright,  and 
Curtis,  great  names  in  aviation,  are  no  longer  corporate 
entities . 

The  government  takes  direct  action  to  support  the  aircraft 
industry  by  its  purchase  of  military  planes .  Several  companies 
like  Lockheed,  General  Dynamics,  and  Northrop  make  their  living 
primarily  through  government  contracts .  Many  other  firms  rely 
upon  the  government  for  varying  but  significant  portions  of  their 
revenues.  At  times  government  support  took  the  form  of  loan 
guarantees  like  the  $250  million  loan  guarantee  to  Lockheed  in 
the  1970s. 

A  special  risk  results  from  government  involvement  in 
aerospace — political  risk.  Nowhere  is  this  risk  manifested  so 
clearly  as  in  the  U.S.  space  industry. {29}  Through  NASA,  the 
government  controls  the  price  and  schedule  of  the  U.S.  space 
launch  business.  Further,  NASA  exerts  additional  oversight  as 
the  certification  authority  for  flight  payloads.  By  funding  most 
of  the  U.S.  space  program  the  government  virtually  eliminates 
risk  to  space  manufacturers.  Risk  enters  in  when  political 
decisions  result  in  severe  handicaps  for  the  industry.  For 
excimple,  prior  to  the  Challenger  accident,  the  U.S.  made  the 
decision  to  forego  all  other  launch  vehicles  and  rely  solely  on 
the  space  shuttle  (this  decision  was  made  in  an  attempt  to  make 
the  shuttle  program  more  cost  effective) .  After  the  Challenger 
accident,  the  U.S.  failed  to  launch  another  satellite  for  some 
two  years  because  it  had  no  alternative  launch  capability.  The 
resulting  gap  in  American  launch  capabilities  allowed  European 
competitors  (primarily  France)  to  enter  the  space  business  as 
effective  challengers. 

The  historical  data  shows  us  that  the  federal  government 
effectively  reduced  operating  risk  for  the  aerospace  industry  by 
funding  R&D  and  purchasing  military  aircraft.  In  essence,  this 
funding  amounted  to  a  subsidy  of  the  industry  and  served  to 
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mitigate  the  risk  involved  in  the  development  of  high  technology, 
high  cost  aircraft.  This  government  support  through  R&D  dollars 
underpinned  the  industry  throughout  its  development  and  fostered 
the  cross  flow  of  technology  from  the  commercial  industry  and  the 
government  (especially  military)  sector  of  aerospace.  The 
government  further  supported  its  aerospace  industry  by  purchasing 
large  numbers  of  aircraft  and  funding  the  space  program.  With 
drastic  cuts  in  defense  procurement,  industry  risk  will  increase 
(Chapter  5  covers  this  in  detail) . 

In  the  next  chapter,  we  examine  the  potential  for  war  in  the 
future  and  look  at  some  imperatives  that  will  govern  the 
application  of  military  force  should  it  be  necessary. 
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CHAPTER  3:  WAR  AND  POLITICAL  IMPERATIVES 


The  second  element  of  aerospace  power  is  the  military  one. 
Prior  to  looking  at  how  military  aerospace  capabilities  influence 
the  military  strategies  of  the  services,  one  must  consider  two 
questions.  First,  will  war  or  conflict  be  a  factor  in  the  future 
conduct  of  nations?  Second,  if  war  and  conflict  persist  in  the 
future,  what  political  imperatives  might  control  a  U.S.  response 
to  a  crisis?  Understanding  these  two  issues  will  prepare  the 
reader  to  assess  the  role  of  aerospace  power  in  the  military 
strategies  discussed  in  the  next  chapter. 

A  Future  of  Armed  Conflict 

The  nature  of  the  international  security  environment  is 
changing.  In  the  Former  Soviet  Union,  Boris  Yeltsin's  supporters 
appear  fewer  in  number,  and  he  operates  in  a  growing  climate  of 
unrest.  Can  Yeltsin  hold  onto  the  democratic  reforms  or  will 
Russia  return  to  communism?  If  the  Russians  do  revert  to 
communism,  will  it  be  with  the  same  global  ambitions  seen  during 
the  Cold  War?  How  will  the  nations  of  the  world  deal  with  the 
violence  in  Bosnia-Herzegovinia?  What  can  these  same  nations  do 
about  growing  ethnic  unrest  in  the  southern  regions  of  the  Former 
Soviet  Union?  These  questions,  and  the  many  more  that  could  be 
asked,  serve  to  highlight  the  uncertainty  the  United  States  and 
the  rest  of  the  world  face  in  building  toward  the  future.  There 
are,  however,  two  questions  that  must  be  addressed  before 
examining  the  military  service  strategies  devised  to  meet  the 
challenges  of  the  future.  First,  will  there  be  armed  conflict  in 
the  future,  and  if  so,  why?  Second,  what  political  imperatives 
may  drive  the  U.S.  response  to  potential  conflicts? 

The  global  unrest  discussed  above  indicates  that  the 
occurrence  of  armed  conflict  is  one  of  the  few  certainties  the 
world  faces  in  the  future.  Since  the  end  of  the  Cold  War  and 
Desert  Storm,  the  United  States,  as  part  of  ongoing  United 
Nations'  efforts,  sent  over  20,000  troops  into  Somalia  to  feed 
people  and  restore  law  and  order.  The  U.S.  continues  to  fly 
military  aircraft  in  the  Middle  East  to  enforce  the  no-fly  zone 
over  Iraq.  American  forces  are  conducting  operations  to  impel  UN 
economic  sanctions  on  Iraq  and  Serbia.  Just  recently,  the  U.S. 
committed  forces  to  implement  the  no-fly  zone  over  Bosnia- 
Herzegovinia.  At  the  same  time,  the  U.S.  finds  itself  losing  its 
"War  on  Drugs"  and  concerned  about  the  "economic  war"  of  the 
Twenty-first  Century. {1}  What  then  are  the  potential  centers  of 
conflict  for  the  future? 
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To  predict  the  future,  sometimes  a  look  to  the  past  is 
beneficial.  People/countries  have  fought  wars  for  a  variety  of 
reasons.  Historically,  nations  most  commonly  have  gone  to  war  for 
economic  reasons .  Agrarian  societies  sought  the  acquisition  of 
more  and  better  land.  As  trade  became  a  more  dominant  feature  of 
society,  the  issue  became  trade  routes,  resources,  and  colonies. 
Today,  some  argue  that  economic  warfare  involving  the  used  of 
armed  forces  is  a  thing  of  the  past.  Is  it?  Friedman  and 
Lebard  in  their  book.  The  Coming  War  with  Japan,  provide 
compelling  arguments  that  a  war  between  the  United  States  and 
Japan  is  not  just  possible  but  "inevitable. ” {2}  Their  key  tenet 
states  that  an  immutable  tension  exists  between  Japan,  needing  to 
obtain  resources  and  expand  into  markets  for  its  products,  and 
the  United  States,  needing  to  protect  its  own  economy  from  the 
ravages  of  trade  deficits  and  declining  economic  power. 

According  to  Friedman  and  Lebard,  the  dynamics  of  each  country, 
as  it  seeks  to  optimize  its  economic  position,  will  propel  the 
two  countries  toward  conflict.  The  conflict  described  by 
Friedman  and  Lebard  portends  a  shooting  war  of  global 
proportions.  Is  this  theory  too  far-fetched?  One  might  ask: 

What  happens  if  a  country  attempts  to  extort  U.S.  financial 
markets  by  manipulating  currencies  or  debt  financing?  In  the 
summer  of  1992,  changes  in  German  currency  exchange  rates  greatly 
affected  economies  around  the  world  (negatively  for  the  most 
part).  What  would  the  U.S.  response  be  if  that  kind  of 
manipulation  were  purposefully  directed  at  its  economy  in  order 
to  compel  economic  crisis?  Would  not  the  United  States  construe 
such  action  as  an  invasion  of  sovereignty  and  a  possible  threat 
to  the  "economic"  survival  of  the  nation?  It  appears  plausible 
that  a  whole  new  world  of  economic  coercion  is  possible  in  the 
global  electronic  marketplace  of  the  future. 

Ideological  concerns  represent  a  second  rationale  for 
conducting  war.  Several  variations  of  this  category  exist. 

First,  religious  differences  served  as  justification  for  bitter 
wars,  the  Crusades  being  an  excellent  example  of  this  kind  of 
war.  A  second  variation,  an  offshoot  of  religion  (and  often 
enmeshed  in  religious  differences) ,  is  ethnic  friction.  Cultural 
differences  between  people  often  result  in  conflict.  In  the 
Middle  East,  the  Persian  Iranians  and  the  Arabs  of  Iraq  fought 
one  of  the  bitterest  wars  in  history  in  the  1980s.  In  this  case, 
the  power  of  cultural  differences  exceeded  the  ties  of  religion. 
Iraqi  Shiites  fought  with  Iraqi  Sunnis  against  their  Shia 
brethren  in  Iran.  Certainly  the  breakup  of  Yugoslavia 
illustrates  both  the  religious  and  the  cultural  tensions  that  can 
produce  war.  A  final  source  of  ideological  contention  between 
countries  results  from  differences  in  governmental  processes. 

The  Cold  War  pitted  communism  and  its  totalitarian  rule  against 
the  West's  democracy.  With  the  waning  of  communism,  some 
strategists  predict  that  this  kind  of  conflict  will  subside. 
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They  pin  their  hopes  on  the  tenuous  assumption  that  democracies 
do  not  go  to  war  against  each  other.  Unfortunately,  there  are 
many  "democratic"  totalitarian  governments  in  the  world.  In 
1990,  the  U.S.  invaded  Panama  to  capture  "elected"  president 
Manuel  Noriega  and  bring  him  to  the  U.S.  to  face  drug  related 
charges.  Richard  Betts  and  Samuel  Huntington  argue  convincingly 
that  by  the  end  of  this  century  the  world  will  face  an  increase 
in  totalitarian  regimes  with  potential  instabilities  resulting 
from  expected  power  transition  problems. {3}  Thus,  an  assortment 
of  ideological  reasons  may  result  in  conflict  for  the  United 
States . 

A  final  category  of  rationales  for  war  results  from  those 
leaders  who  seek  some  form  of  self-aggrandizement.  These  leaders 
seek  to  create  their  own  personal  legacy  at  the  expense  of  their 
own  people  and  the  people  of  affected  countries.  Saddam  Hussein 
provides  a  recent  example  of  this  kind  of  leader.  Although  no 
one  knows  his  reasons  for  attacking  Kuwait,  a  plausible 
hypothesis  states  that  he  sought  to  set  himself  up  as  the  leader 
of  the  Arab  world,  much  as  Gamal  Nasser  attempted  to  do  some 
thirty  years  before.  Napoleon  fits  this  mold,  especially  in  the 
final  years  of  his  military  career  when  the  opposing  coalition 
(British,  Germans,  Russians,  and  Austrians)  sued  for  peace  on 
generous  terms,  but  he  held  out  seeking  one  last  great  victory. 
The  world  political  scene  has  rarely  lacked  some  new  Napoleon, 
Hitler,  or  Hussein. 

While  conflict  still  appears  inevitable,  not  every 
disagreement  will  escalate  to  war;  however,  armed  conflict  seems 
more  certain  today  now  that  the  overwhelming  fear  of  nuclear 
armageddon  has  abated  with  the  decline  in  tensions  between  the 
United  States  and  the  Former  Soviet  Union.  What  political 
imperatives,  then,  will  direct  the  responses,  specifically  the 
use  of  armed  force,  in  crisis  situations. 

Political  Imperatives  for  Future  Conflicts 

Clausewitz  wrote  that  war  was  an  extension  of  political 
intercourse;  thus,  it  comes  as  no  surprise  that  political 
imperatives  (others  may  consider  them  to  be  restraints)  govern 
the  conduct  of  conflict.  Whether  conflict  resolution  involves  an 
economic,  diplomatic,  or  military  solution;  political  imperatives 
will  preside  over  the  issue (s)  in  dispute.  Nine  die turns  will 
govern  the  application  of  the  military  instrument  in  crisis 
situations  in  the  future. {4}  The  first  imperative  results  from 
the  change  in  East-West  relations.  The  monolithic  threat  of 
communism,  reflected  in  the  nuclear  arsenals  of  the  United  States 
and  Soviet  Union,  has  lessened  greatly  with  the  breakup  of  the 
Former  Soviet  Union  and  subsequent  dissolution  of  the  Warsaw 
Pact .  The  bi-polarity  indicative  of  the  old  international 
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security  paradigm  has  been  altered  to  one  reflecting  greater 
multi-polarity. 

The  second  prescription  is  an  extension  of  the  first.  In 
the  future,  the  U.S.  will  focus  on  regional  crises.  The 
relaxation  of  tensions  between  East  and  West  manifested  itself  in 
an  explosion  of  Third  World  ethnic  violence.  The  southern  border 
countries  of  Russia,  the  former  Yugoslavia,  and  many  African 
countries  are  experiencing  great  unrest  and  threaten 
international  security.  Burgeoning  populations  in  Asia  and 
Africa  are  increasing  migratory  pressures  and  increasing  social 
tensions  for  improvements  in  the  quality  of  life.  The  great 
disparity  between  the  concentrations  of  wealth  in  the  Northern 
Hemisphere  versus  the  Southern  Hemisphere  exacerbate  the  cultural 
tensions  that  already  exist.  In  the  Former  Soviet  Union,  drastic 
changes  must  occur  otherwise  the  stabilizing  effects  of  the 
nuclear  standoff  between  the  U.S.  and  the  Soviet  Union  will  be 
lost  in  a  wave  of  regional  upheaval.  Thus,  as  the  U.S.  National 
Security  and  National  Military  Strategies  state,  the  focus  of 
future  wars  will  be  regionally  based. 

The  third  imperative  flows  from  the  two  previous  dictums. 

The  global  community  will  face  more  threats,  although  of  lesser 
world-wide  impact,  in  the  future.  As  described  above,  the 
potential  sources  of  conflict  multiplied  after  the  superpowers 
lifted  the  lid  on  East-West  tension. 

The  next  area  of  political  direction  is  based  upon  the 
assumption  that  the  United  States  desires  to  continue  in  its  role 
as  the  leading  power  within  the  international  community.  With 
the  many  threats  that  exist  in  the  world  today  and  the 
interconnected  relationships  within  the  business  community,  the 
U.S.  appears  to  have  little  choice  but  to  remain  engaged  in  the 
political  process  of  nation  states . 

The  fifth  imperative  involves  another  assumption.  It 
assumes  that  the  desire  to  remain  an  economic  power  will  serve  to 
direct  U.S.  policy.  Americans  will  see  this  dictum  reflected  in 
further  reductions  to  the  defense  budget,  increased  emphasis  on 
job  creation  and  training,  etc.  Economic  concerns  will  indeed  be 
a  compelling  force  in  political  decision  making. 

The  remaining  four  political  imperatives  deal  exclusively 
with  how  the  U.S.  will  employ  force  in  the  future.  The  sixth 
imperative  assumes  the  United  States  will  strive  to  wage  short, 
decisive  wars,  and  avoid  the  long,  costly  wars  of  attrition  such 
as  Vietnam.  This  dictum  directly  reflects  the  overarching 
concern  for  the  economic  welfare  of  the  nation. 

Another  imperative  that  falls  out  from  the  concern  for  the 
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economy  is  the  employment  pattern  of  U.S.  forces.  In  the  past 
the  United  States  forward  deployed  much  of  its  active  duty 
forces.  The  U.S.  Army  had  hundreds  of  thousands  of  troops  in 
Europe,  and  the  Air  Force  had  hundreds  of  fighter  aircraft  and 
crews.  The  Navy  has  maintained  a  yeoman's  schedule  of  fleet 
deployments  in  the  Atlantic,  Pacific,  and  Indian  Oceans  as  well 
as  in  the  Mediterranean  Sea  and  the  Arabian  Gulf  area.  Now, 
however,  the  U.S.  will  continue  to  withdraw  troops  from  overseas 
locations  and  reduce  its  naval  commitments  consistent  with 
decreasing  defense  budgets  and  naval  force  structure.  Clearly, 
America  finds  itself  in  a  position  that  requires  the  use  of 
forces  that  can  project  power  from  the  United  States  to  whatever 
geographical  destination  is  required  by  circumstance.  The  United 
States  simply  will  not  be  able  to  afford  large,  forward  deployed 
forces  in  the  future. 

The  eighth  political  dictum  issues  from  the  previous 
imperative.  Because  fewer  troops  will  be  forward  deployed,  a 
capability  to  respond  from  the  United  States  must  be  present  to 
allow  America  to  meet  its  treaty  commitments  with  its  allies. 
Historically,  responses  to  the  smaller,  regional  type  crises 
envisioned  for  the  future  required  a  rapid  response  capability. 
Examples  abound  illustrating  this  demand.  The  Berlin  Airlift  in 
the  late  1940s,  the  Suez  crisis  in  the  1950s,  and  on  up  to 
Grenada,  Panama,  and  the  Desert  Shield  portion  of  Gulf  War  II. 
These  crises,  and  hundreds  of  other  emergencies  and  disasters, 
demanded  the  rapid  response  of  U.S.  forces  to  distant  places  to 
achieve  the  desired  political  outcomes  of  U.S.  policy. 

The  final  imperative  involves  casualties  and  collateral 
damage.  In  the  future,  unless  the  war  is  one  of  survival  for  the 
U.S.,  wars  must  minimize  both  casualties  (U.S.  and  the  adversary) 
and  collateral  damage  to  the  enemy's  non-combatant  structures. 
Lieutenant  General  Buster  Glosson,  one  of  the  key  architects  of 
Desert  Storm's  air  campaign,  recalled  in  an  interview  that 
President  Bush  stated  "in  no  uncertain  terms"  that  Coalition 
forces  needed  to  minimize  the  loss  of  life  and  damage  to  any  of 
Iraq's  cultural  symbols  or  non-war  supporting  facilities . {5}  The 
requirements  to  minimize  casualties  and  collateral  damage  will 
increase  as  a  result  of  Desert  Storm  because  of  the  accuracy 
exhibited  by  precision  guided  munitions  and  the  precise  bombing 
demonstrated  by  high  technology  weapon  systems  like  modern 
aircraft  and  cruise  missiles.  In  tomorrow's  conflict 
environment,  the  exigency  for  accuracy  will  be  more  demanding 
requiring  even  more  capable  weapons  platforms  and  munitions . 

These  imperatives  underpin  the  military  responses  possible 
in  future  crises.  Assuredly,  as  time  goes  by,  some  of  these 
dictums  will  change.  Certainly  the  President  in  office  and  the 
makeup  of  the  Congress  at  the  time  of  a  given  crisis  will  greatly 
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influence  which  of  these  imperatives  receives  greater  emphasis  in 
a  given  situation.  For  the  military  services  these  imperatives 
serve  to  bound  the  strategies  each  service  can  employ  and/or 
contribute  to  the  kit  bag  of  options  for  U.S.  political  leaders. 
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CHAPTER  4:  Of  AEROSPACE  AND  MILITARY  STRATEGIES 


Each  of  the  military  services  has  sought  to  develop 
strategies  that  operate  within  the  political  imperatives 
discussed  in  Chapter  3 .  This  chapter  seeks  to  relate  each 
strategy  to  the  political  imperatives  discussed  in  the  previous 
chapter  and  to  show  how  dependent  each  strategy  is  upon  aerospace 
power . 


Naval  Expeditionary  Forces :  ...  From  the  Sea 

On  28  September  1992,  Secretary  of  the  Navy  Sean  O'Keefe, 
Chief  of  Naval  Operations  Admiral  Frank  B.  Kelso  II,  and 
Commandant  of  the  Marine  Corps  General  Carl  E.  Mundy,  Jr.  signed 
a  white  paper  delineating  the  Navy-Marine  Corps  strategy  of  the 
future.  They  titled  the  strategy,  ...From  the  Sea. 

This  new  construct  refocuses  the  Navy  away  from  a  blue  water 
perspective  towards  regional,  littoral  operations.  The  Navy- 
Marine  Corps  team  seeks,  through  forward  deployment  and  presence, 
to  provide  on-call  power  projection  and  crisis  response  to 
littoral  conflict. 

In  devising  this  strategy,  the  naval  services  assiomed  they 
had  control  of  the  seas;  therefore,  they  could  now  concentrate  on 
littoral  warfare. {1}  The  concept  calls  for  the  "team"  to  seize 
and  defend  ports,  naval  bases,  and/or  control  coastal  air  bases 
to  allow  entry  of  U.S.  air  and  Army  forces  as  required. {2}  Upon 
successful  penetration,  naval  forces  then  turn  the  mission  over 
to  heavier  Air  Force  and  Army  units.  This  reliance  on  Air  Force 
and  Army  firepower  coupled  with  planned  reductions  in  Naval  and 
Marine  Corps  capabilities  indicates  that  the  strategy  envisions 
the  "team"  operating  at  the  lower  end  of  the  low  intensity 
conflict  spectriam.  {3}  Thus,  ...From  the  Sea  is  a  limited  focus 
strategy  tightly  linking  the  Navy  and  the  Marine  Corps  in  the 
projection  of  power  upon  littoral  areas. 

The  new  construct  identifies  four  key  operational 
capabilities  necessary  for  success.  First,  the  "team"  recognized 
that  command,  control,  and  surveillance  capabilities  are 
essential  to  joint  and  combined  operations . {4}  The  Secretary  of 
the  Navy  (SecNav)  directed  the  Naval  War  College's  Wargaming 
Center  to  evaluate  the  new  strategy  with  respect  to  the  Navy's 
Program  Objective  Memorandiam  (POM),  the  Navy's  programmatic 
budget. {5}  The  Navy  discovered  that  the  entire  architecture  of 
C4I2  (command,  control,  communication,  computers,  information, 
and  intelligence)  required  increased  attention.  The  wargame 


29 


identified  key  problem  areas  such  as  positive  identification 
systems,  real-time  battle-field  damage  assessment,  and 
multi-spectral  surveillance.  Further,  the  Navy  found  that  it 
needed  improved  intelligence  dissemination  capabilities.  These 
shortcomings  reflect  the  increasing  emphasis  on  the  exploitation 
of  space  for  the  successful  employment  of  naval  strategy. {6} 

The  "team"  identified  battlespace  dominance  as  the  second 
key  operational  capability.  Naval  forces  consider  this  area  the 
heart  of  naval  warfare.  The  two  components  of  the  battlespace 
are  landward  and  seaward.  Naval  forces  seek  to,  within  the 
littoral  area,  control  the  sea  (on  and  below  the  sea) ,  the  air, 
and  operations  on  the  land.  Space  control  receives  emphasis, 
too.  As  the  strategy  states,  "we  must  use  the  full  range  of 
U.S.,  coalition,  and  space-based  assets  to  achieve  dominance  in 
space  as  well. "{7} 

Achieving  battlespace  dominance  makes  possible  the  third  key 
capability,  power  projection.  The  naval  forces  team  expects  to 
use  its  mobility,  flexibility  (tailorable  forces) ,  and  technology 
to  mass  its  strength  against  enemy  weakness (es) .  Embedded  in 
this  aspect  of  the  construct  is  the  fourth  capability,  force 
sustainment.  The  ...From  the  Sea  strategy  touts  the  Navy's 
ability  to  sustain  deployed  operations  and  its  ability  to  remain 
on  station  for  long  periods  of  time. 

The  new  naval  forces  expeditionary  strategy  does  reflect 
most  of  the  political  imperatives  discussed  above.  The  strategy 
shifts  its  focus  from  a  Soviet,  blue-water  threat  to  a  regional, 
littoral  one. {8}  The  complete  refocus  of  the  "team"  to  littoral 
warfare  indicates  implicitly  that  the  naval  services  see  the 
increase  in  lesser  threats  and  that  the  U.S.  will  desire  to 
maintain  a  leadership  role  in  those  areas .  The  new  strategy 
recognizes  the  economic  and  threat  imperatives  resulting  in 
downsizing  its  force  structure  as  it  seeks  to  make  its 
operational  capabilities  work  in  a  more  flexible  manner.  In  the 
future,  the  "team"  will  increasingly  operate  surface  action  and 
amphibious  readiness  groups  independent  of  carrier  battle  groups 
(CVBGs) .  As  stated  in  ...From  the  Sea,  the  Navy  Department  "must 
structure  a  fundamentally  different  naval  force  to  respond  to 
strategic  demands  and  these  new  forces  must  be  sufficiently 
flexible  and  powerful  enough  to  satisfy  enduring  national 
security  requirements ." {9}  The  new  strategy  recognizes  the 
imperative  for  minimizing  casualties  as  evidenced  by  its  listing 
this  goal  as  one  of  the  seven  key  results  in  the  SecNav  Strategy- 
POM  war game .{10} 

At  odds  with  the  political  imperatives  is  the  strategy's 
reliance  on  forward  deployment/presence  to  enhance  response  time 
to  a  crisis .  As  long  as  the  Navy-Marine  Corps  can  maintain 
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forward  basing  in  Japan,  the  Mediterranean,  and  the  Indian  Ocean 
(the  Marines  still  have  a  significant  amount  of  prepositioned 
equipment  afloat  there)  the  naval  team  can  achieve  power 
projection  measured  in  days  versus  weeks.  The  move  to  lighten 
Marine  forces  will  ease  deployment  and  sustainment  problems  for 
the  Corps  but,  at  the  same  time,  reinforce  a  limited  role  at  the 
lower  end  of  low  intensity  conflict.  Thus,  they  will  be  used  in 
short  conflicts  or  as  early-on  forces  awaiting  the  arrival  of 
heavier  air  and  Army  units.  Overall,  within  its  stated  focus, 
the  . . .From  the  Sea  strategy  confirms  and  operates  within  the 
stated  political  imperatives. 

The  results  from  the  Navy's  Strategy- POM  wargame  illustrate 
the  areas  the  Navy-Marine  team  must  focus  on  to  "flesh-out"  their 
new  strategy.  The  study  also  offers  us  a  tool  to  show  the 
dependence  of  this  new  strategy  on  aerospace  power.  Bockman  and 
Hayes  list  seven  major  results  from  the  game;  six  directly  relate 
to  aerospace  power  (the  seventh  emphasizes  the  importance  of 
minimizing  casualties  in  any  future  conflict) . {11} 

The  first  key  result  area  recognizes  the  increasing 
importance  of  C4I2  systems.  Bockman  and  Hayes  list  requirements 
for  command  data  links,  position  location  gear,  and  super  and 
extremely  high  frequency  communications.  In  the  surveillance 
area,  they  note  the  need  to  exploit  multi-spectral  capabilities. 
All  of  these  areas  require  extensive  use  of  aerospace  power.  The 
global  positioning  system,  used  so  successfully  in  Desert  Storm, 
can  provide  immediate  help  to  navigation  capabilities .  Improved 
capabilities  in  satellite  systems  like  the  Defense  Satellite 
Communications  System  and  LANDSAT  will  enhance  capabilities  in 
global  command,  control,  and  communications  (infomation 
handling)  and  multi-spectral  imaging.  Improving  the  links 
between  operators  and  national  intelligence  satellites  will 
facilitate  the  flow  of  intelligence  information  to  the  users  most 
in  need  of  their  data. 

The  need  for  defensive  capabilities  against  theater 
ballistic  missiles  (TBMs)  was  the  second  key  result  area.  This 
aerospace  threat  requires  the  ability  to  detect,  target,  and  kill 
not  only  the  missile  but  also  the  launcher.  Aerospace  assets 
like  JSTARS  and  strategic  surveillance  satellites  will  complement 
the  Navy's  effort  to  develop  anti-ballistic  missile  defenses  on 
its  Aegis  cruisers  and  provide  the  Navy  with  the  initial  tools  to 
face  this  threat. 

Third,  the  increased  integration  of  precision  guided 
munitions  (PGMs)  for  naval  aircraft  will  provide  the  strike 
capability  for  attacking  TBM  launchers  and  other  high  value,  hard 
to  get  at  targets .  Bockman  and  Hayes  note  the  Navy  seeks 
penetrating  weapons  in  greater  numbers  than  ever  before. {12} 
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Obviously  the  Navy  desires  to  increase  the  flexibility  of  its 
aircraft  firepower. 

To  aid  weapons  delivery,  the  Navy-Marine  team  seeks  to 
procure  multi-mission,  low  observable  aircraft.  This  fourth  key 
area  coupled  with  the  fifth  area,  the  acquisition  of  unmanned 
aerial  vehicles  (UAVs)  illustrates  the  Navy's  reliance  on 
aerospace  power  to  provide  the  penetration  force  of  the  naval 
forces  team. 

Finally,  the  Strategy-POM  game  reinforced  the  need  to 
resolve  the  Marines  need  for  medixam  vertical  lift;  a  problem 
exacerbated  by  the  political  haggling  over  the  V-22 .  Once  again, 
aerospace  is  at  the  forefront  of  naval  power  projection  strategy. 

Thus,  reflected  in  this  major  evaluation  of  its  new 
strategy,  U.S.  naval  forces  recognized  the  absolute  necessity  of 
aerospace  power  to  their  ability  to  prosecute  their  strategy 
today  and  in  the  future.  As  the  Germans  learned  in  the  Battle  of 
Britain  and  the  Navy  learned  at  Pearl  Harbor  and  during  the  war 
in  the  Pacific  during  World  War  II,  control  of  the  air  must  be 
achieved  before  surface  operations  can  be  successfully  conducted 
against  an  aerospace  capable  adversary.  The  Navy  and  the  Marine 
Corps  clearly  realize  the  need  for  space  operations  to  enhance 
communications,  navigation,  and  surveillance.  Implicit  in 
. . .From  the  Sea  is  the  requirement  for  aerospace  control  and 
dominance.  No  one  can  imagine  exposing  amphibious  or  carrier 
forces  to  an  environment  where  U.S.  or  allied  air  control  is 
lacking.  The  linkage  of  CVBGs  to  amphibious  readiness  groups  to 
form  the  new  naval  expeditionary  force  team  reflects  the  concern 
for  gaining  and  maintaining  air  control  in  littoral  warfare. 

Army  Operations 

The  Army's  new  doctrine.  Army  Operations,  seeks  to  project 
strategically  agile  forces  while  providing  the  bulk  of  U.S. 
forward  presence  on  five  continents . {13}  General  Gordon  R. 
Sullivan,  Army  Chief  of  Staff,  notes  several  forces  of  change  in 
the  international  environment:  democracy,  ethnic  strife, 
ideological  and  religious  tenets  inimical  to  free  markets  and 
democracy,  economic  crisis  in  many  countries,  proliferation  of 
military  technology,  and  threats  from  drug  traffickers . {14}  He 
goes  on  to  note  that  these  forces  drive  the  Army  toward  a 
strategic  power  projection  footing.  Further,  Sullivan  sees  two 
constants  that  result  in  the  need  for  a  capable  Army.  First, 
enduring  American  global  interests  of  democratic  and  economic 
processes  requires  access  to  critical  resources  and  free  economic 
and  political  interaction. {15}  Second,  there  is  the  argument  that 
50  years  of  American  world  leadership  cannot  be  abandoned.  The 
Army  operations  manual,  FM  100-5  Operations,  states  the  Army's 
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role  is  to  apply  "force  to  fight  and  win  quickly,  with  minimiam 
casualties,"  and,  as  General  Sullivan  states,  "with  the  Army, 
America  signals  that  national  interests  are  at  stake. "{16}  To 

meet  the  challenges  that  General  Sullivan  poses  in  his  world 
view,  the  Army  developed  a  strategy  geared  to  mobility  and 
versatility.  Based  on  a  mobility  study,  the  Army  has  set 
requirements  to  move  one  light  and  two  heavy  divisions  from  the 
U.S.  to  a  conflict  theater  7,500  miles  away  in  30  days.  Further, 
the  Army  plans  to  transport  the  remainder  of  the  corps  and  two 
more  divisions  to  the  theater  within  an  additional  45  days.  To 
accomplish  this  task,  the  Army  wants  to  fund  a  $13  billion  buy  of 
39  ships  including  medium  roll  on,  roll  off  ships.  To  fight  the 
war  envisioned  by  Army  strategists,  the  service  developed  a 
strategy  to  maximize  the  maneuverability  of  Army  forces  as  seen 
during  Desert  Storm. 

The  Army's  new  strategy  focuses  on  power  projection  as  its 
central  element. {17}  To  accomplish  its  mission,  the  Army  plans  to 
function  within  an  eight  phase  construct  of  force  projection 
operations.  The  phases  may  occur  sequentially  or  run 
simultaneously  depending  on  specific  circumstances.  The  eight 
phases  are  predeployment  activity,  mobilization,  deployment, 
entry,  decisive  operations,  restoration,  redeployment,  and 
demobilization.  The  first  three  phases  entail  activities  leading 
up  to  the  embarkation  of  troops .  These  activities  include 
training,  requirements  formulation,  the  assembling  of  troops  and 
materiel,  and  deployment  execution. 

The  entry  phase  may  be  opposed  or  unopposed.  The  Army  wants 
a  forced  entry  ability  capable  of  success  under  any  conditions. 
"Speed  is  especially  important"  as  the  Army  wants  to  seize  the 
initiative. {18}  The  entry  phase  sets  the  stage  for  decisive 
operations  by  creating  the  environment  within  its  area  of 
influence  to  mass  forces  to  destroy  the  enemy. 

In  the  decisive  operations  phase,  the  Army  brings  it  all 
together  counting  on  speed,  maneuver,  shock  action,  and  violent 
aggressive  tactics  to  overwhelm  the  enemy  with  as  little  loss  of 
U.S.  lives  as  possible.  The  strategists  plan  to  attack  only  at 
critical  time(s)  and  emphasize  offensive  operations,  using  the 
defensive  only  as  required.  Key  to  accomplishing  this  phase  is 
the  use  of  massed  fires  to  support  maneuvering  troops  and  massed 
combat  service  support  to  sustain  operations .  The  supported  land 
commander  will  require  not  only  close  air  support,  but 
interdiction  fires  short  of,  and  beyond,  the  fire  support 
coordination  line. 

The  Army  seeks  to  dominate  the  enemy  through  battlefield 
preparation  and  shaping.  Preparation  actions  include: 
establishing  the  detection  area,  using  available  detection 
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sensors  to  define  the  battlefield,  determining  the  location  of 
high  value  targets,  and  protecting  the  main  battle  force  and 
logistics  support  elements.  Army  commanders  seek  to  shape  the 
battlefield  in  order  to  gain  and  maintain  the  initiative.  To 
accomplish  this  task,  they  rely  upon  the  heavy  use  of  air  assets 
and  long  range  fires  to  disrupt  the  enemy.  By  integrating 
tactical  air  support,  battlefield  air  interdiction,  and 
conventional  weapons  (and  nuclear  and  chemical  ones  if  required) , 
the  Army  plans  to  mount  a  massive  fire  support  effort  to  throw 
the  enemy  force  off  balance  and  keep  them  there.  The  planners 
also  note  the  need  to  deliver  logistics  support  to  maintain  the 
high  tempo  of  operations. 

The  final  three  phases  of  restoration,  redeployment,  and 
demobilization  occur  after  "the  cessation  of  armed  conf lict . " {19} 
In  these  phases,  the  Army  plans  to  assist  in  the  restoration  of 
civil  order  including  civil  affairs  activities  and  the  clearing 
of  military  hazards  (mines,  ammunition,  etc.).  Prior  to 
redeployment,  the  Airmy  remains  prepared  to  resume  hostilities 
should  the  peace  fail.  Demobilization  completes  the  transfer  of 
Army  units  to  a  peacetime  posture. 

To  employ  this  strategy  in  a  war  winning  manner,  the  Army 
adopted  five  key  tenets  that  help  establish  conditions  for 
victory. {20}  Those  tenets  are:  initiative,  agility,  depth, 
synchronization,  and  versatility.  To  gain  a  greater 
understanding  of  the  Army's  strategy,  we  will  briefly  review  each 
tenet . 

In  its  first  tenet,  initiative,  the  Army  imputes  an 
offensive  spirit  in  the  conduct  of  all  operations . {21}  Using 
offensive  strike,  the  Army  seeks  to  never  let  the  enemy  recover 
from  the  shock  of  attack.  If  placed  on  the  defensive,  the  Army 
seeks  to  quickly  turn  the  tables  on  the  attacker  and  re-establish 
offensive  operations.  For  operations  other  than  war  (OOTW) ,  Army 
forces  seek  to  control  the  environment  instead  of  allowing  it  to 
control  operations . 

The  second  tenet  is  agility. {22}  Agility,  the  prerequisite 
for  seizing  and  holding  the  initiative,  is  done  by  reacting 
faster  than  the  enemy.  The  Army  views  agility  as  much  a  mental 
as  a  physical  quality.  The  strategy  plans  to  use  greater 
quickness  to  rapidly  concentrate  strength  versus  enemy 
vulnerabilities . 

Depth,  the  extension  of  operations  in  time,  space, 
resources,  and  purpose  serves  as  the  third  tenet. {23}  The  Army 
envisions  a  three  dimensional  maneuver  battlefield  extending  up 
to  300  kilometers  or  even  beyond.  This  extension  represents  a 
vast  projection  in  the  depth  of  the  battlefield  from  even  the  150 
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kilometer  moves  in  Desert  Storm.  For  OOTW,  the  Army  wants  to 
extend  area  activities  as  above  to  affect  and  shape  the 
environment  to  achieve  the  desired  political  resolution. 

The  third  tenet,  synchronization,  seeks  to  achieve  "the 
focus  of  resources  and  activities  in  time  and  space  to  mass  at 
the  decisive  point. "{24}  The  Army  views  synchronization,  as  "both 
a  process  and  a  result."  Synchronization  incorporates  activities 
like  intelligence,  logistics,  and  fires  with  maneuver  to  achieve 
synchronized  operations.  In  short,  the  Army  wants  to  get  the 
"maximum  use  of  every  resource  where  and  when  it  will  make  the 
greatest  contribution  to  success . " 

With  versatility,  the  final  tenet,  the  Army  wants  its  units 
to  have  the  capability  "to  meet  diverse  mission  requirements ." {25} 
Thus,  Army  forces  could  inherently  adapt  to  different  missions  or 
tasks,  even  tasks  that  may  not  have  been  on  the  unit's  original 
mission  essential  task  list. 

How,  then,  does  the  new  strategy,  Army  Operations,  reflect 
the  new  political  imperatives,  and,  how  does  it  rely  on  aerospace 
power?  General  Sullivan  provides  us  a  clear  insight  into  the 
development  of  this  strategy.  His  view  of  global  changes  and  the 
need  to  meet  future  challenges  are  reflected  in  the  emphasis  on 
deployability  and  maneuver.  In  his  acknowledgement  of  the 
constants  requiring  a  highly  capable  Army,  General  Sullivan 
recognized  the  need  to  have  forces  capable  of  projecting  U.S. 
power  to  ensure  democratic  and  economic  imperatives  are  meet. 
Further,  the  deployability  of  the  new  Army  appreciates  the  need 
to  respond  rapidly  to  regional  crises.  The  focus  of  the  Army's 
new  operations  manual,  FM  100-5,  to  apply  "decisive  force  to 
fight  and  win  quickly,  with  minimum  casualties"  clearly 
recognizes  the  imperatives  for  short,  minimiam  casualty  wars. 

Thus,  Army  Operations  clearly  supports  the  new  political 
imperatives  facing  the  U.S.  in  the  future. 

The  key  new  element  in  the  Army's  new  construct  helps  us 
understand  just  how  reliant  the  strategy  is  upon  aerospace  power. 
Crucial  to  Army  actions  in  the  future  is  the  replacing  of  close 
battle  with  deeper  maneuvers  employing  joint  operations  fighting 
at  the  maximum  range  of  weapons.  In  short,  the  Army  seeks  to 
push  out  the  engagement  line  to  avoid  casualties.  To  do  this, 
the  Army  must  employ  aerospace  power. 

In  entry  and  decisive  operations  phases  of  the  new 
strategy,  the  Army  needs  the  sophisticated  "eyes  and  ears"  of 
aerospace  assets  to  conduct  the  intelligence  preparation  of  the 
battlefield.  Currently  the  Army  uses  Guardrail  aircraft  to 
conduct  electronic  and  signal  surveillance  of  the  battle  area. 
They  also  employ  Mohawk  aircraft  to  do  close-in  targeting  of 
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enemy  forces  out  to  some  50-70  kilometers  (JSTARS  will  provide 
the  Army  with  the  capability  to  do  this  mission  virtually 
throughout  the  theater,  as  was  evidenced  in  its  performance  in 
Desert  Storm) .  The  Air  Force  aids  this  process  by  providing  air 
and  space  systems  to  conduct  intelligence  gathering  operations 
throughout  a  theater  of  operations  facilitating  Army  desires  to 
function  out  to  300  kilometers.  Conducting  deeper  operations, 
the  Army  will  rely  more  heavily  upon  satellite  communications 
systems  as  its  units  move  beyond  line-of-sight  communications 
ranges.  The  Army  discovered  in  Desert  Storm  that  the  Global 
Positioning  Satellites  provide  exceptionally  accurate  navigation 
data.  This  capability  will  expedite  targeting,  resupply,  and 
battlefield  management  capabilities  for  ground  forces. 

As  we  saw  earlier,  the  conduct  of  decisive  operations 
required  significant  amounts  of  aerospace  power  for  interdiction 
and  close  air  support  (CAS) .  Of  course,  Anny  helicopters  are  a 
fundamental  part  of  aerospace  power  on  the  battlefield.  Recall 
that  Army  air  assault  brigades  sealed  off  the  roads  out  of  Kuwait 
towards  Iraq  during  Desert  Storm.  Improving  helicopter 
technology  is  one  of  the  four  critical  technology  areas  for  the 
future  Army,  according  to  General  Sullivan. {26}  Furthermore, 
aerospace  power  provides  the  rapid  airlift  capability  that  allows 
the  Army  the  logistics  flexibility  to  mass  for  decisive 
operations.  While  Army  attack  helicopters  will  be  involved 
increasingly  with  CAS,  Army  doctrine  still  views  the  principal 
function  of  its  aviation  brigades  as  a  flexible  maneuver 
force. {27} 

Finally,  to  support  Army  deployment  to  and  from  the  theater, 
aerospace  power — through  strategic  and  tactical  airlift  (to 
include  helicopters) — provides  the  Army  the  ability  to  deliver 
high  value  replacement  equipment  or  parts  (even  repair  units) 
exactly  when  and  where  needed.  No  other  mechanism  provides  this 
combination  of  flexibility  and  response  time. 

Like  the  Navy  and  the  Marine  Corps,  the  Army  of  the  future 
has  set  its  sights  on  a  strategy  that  demands  the  unique 
capabilities  that  aerospace  power  brings  to  the  combat 
environment.  Aerospace  power  inherently  embodies  each  of  the 
five  key  tenets  for  successful  Army  operations.  Aerial  power 
always  seeks  the  initiative,  uses  its  own  agility  and  flexibility 
to  deliver  ordnance  or  beans  throughout  the  combat  theater,  and 
offers  the  capability  to  choreograph  the  deep  fires  necessary  to 
minimize  casualties  in  future  conflicts.  Thus,  throughout  its 
new  strategy,  the  Army  weaves  aerospace  power  into  its  operations 
to  provide  it  with  the  decisive  edge  for  war  winning. 
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Global  Reach-Global  Power 


The  Air  Force  calls  its  strategy  Global  Reach-Global  Power. 

As  did  the  other  services,  the  Air  Force  took  notice  of  the  end 
of  the  Cold  War  and  refocused  its  attention  to  a  regional  one. 

The  Air  Force  adopted  a  strategy  designed  to  provide  "the 
quickest,  longest  range,  leading  edge  force  available  to  the 
President  in  a  crisis. "{28}  The  Air  Force  envisions  itself  as 
becoming  the  force  of  first  choice  and  serving  as  the  primary 
instriament  of  national  military  power.  {29} 

The  Air  Force  foresees  conflict  based  upon  a  regional 
threat.  Complicating  this  focus  are  two  factors.  First,  the 
declining  force  structure  requires  the  Air  Force  to  operate  with 
fewer  assets.  Second,  the  proliferation  of  sophisticated  weapons 
and  technologies  create  a  dangerous  threat  environment  for 
operations . {30}  The  heart  of  Global  Reach-Global  Power  is 
encapsulated  in  the  following  quote  from  the  1992  White  Paper: 

The  demands  of  our  new  military  strategy  play  to  the 
inherent  strengths  of  air  and  space  power.  In  an  age 
of  uncertainty,  with  the  location  and  direction  of 
future  challenges  almost  impossible  to  predict,  space 
forces  allow  us  to  monitor  activities  around  the  world 
and  to  know  the  battlefield  even  before  our  forces 
arrive.  With  smaller  forces  overall  and  fewer  deployed 
overseas,  airpower's  ability  to  respond  globally — 
within  hours,  with  precision  and  effect — is  an 
invaluable  capability  that  is  America's  alone. {31} 

General  Merrill  A.  McPeak,  Air  Force  Chief  of  Staff,  stated 
the  mission  of  the  Air  Force  in  a  speech  at  Maxwell  Air  Force 
Base,  Alabama. {32}  He  said  that  "the  job  of  the  forces  we  bring 
to  the  fight  is  to  defend  the  United  States  through  control  and 
exploitation  of  air  and  space."  Five  key  objectives  and  five  key 
tenets  support  this  mission. {33}  First,  the  objectives  begin  with 
the  goal  of  sustaining  deterrence,  relying  primarily  upon  nuclear 
forces.  Next,  the  Air  Force  seeks  to  provide  versatile  combat 
capability  through  its  ability  to  conduct  and  sustain  theater 
power  projection  operations.  Third,  the  Air  Force  wants  to 
conduct  rapid  global  mobility  via  its  airlift  and  air  refueling 
tanker  aircraft.  In  fact,  with  the  new  regional  focus,  the  Air 
Force  envisions  greater  demands  for  both  of  these  capabilities, 
especially  for  operations  other  than  war. {34}  Fourth,  and  perhaps 
most  important,  the  Air  Force  wants  to  control  the  high  ground  of 
space  and  command,  control,  communications,  and  intelligence 
(C3I) .  It  seeks  to  do  this  by  attaining  and  maintaining  space 
dominance.  In  its  last  objective,  the  Air  Force  desires  to 
enhance  U.S.  influence  abroad  by  strengthening  U.S.  security 
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partners  through  deployments,  exercises,  and  education  and 
training  programs. 

To  achieve  these  objectives,  the  Air  Force  relies  on  what  it 
considered  to  be  the  "inherent"  tenets  of  characteristics  of 
aerospace  power.  These  five  tenets  are  composed  of  speed,  range, 
flexibility,  precision,  and  lethality . {35}  As  might  be  expected, 
the  Air  Force  considers  Desert  Storm  the  validation  of  these 
tenets.  The  combination  of  stealth  aircraft,  crew  training, 
precision  guided  munitions  (PGMs) ,  air  refueling  (an 
"indispensable  force  multiplier " {36} ) ,  and  the  introduction  of 
space  into  combat  operations  affirm  these  characteristics.  For 
nearly  forty  days,  the  world  watched  aerospace  power  dismantle 
Iraqi  war  making  capability  with  amazing  deftness  and  finesse. 
General  McPeak  stated  that  the  Air  Force  has  become  the  "maneuver 
force  par  excellence. " {37} 

For  the  Air  Force,  space  represents  an  area  of  increasing 
importance.  The  Air  Force  contributes  80  percent  of  the 
Department  of  Defense  space  budget  and  provides,  as  mentioned 
previously,  some  98  percent  of  space  manpower .{ 3 8 }  In  Global 
Reach-Global  Power  the  Air  Force  states  that  "space  forces' 
superiority  of  speed  and  position  over  surface  and  air  forces 
points  to  control  of  space  as  a  prerequisite  for  victory.  Space 
superiority  has  joined  air  superiority  as  a  sine  qua  non  of 
global  reach  and  power. "{39}  Most  importantly,  control  and 
exploitation  of  space  provides  the  capability  to  achieve  a  level 
of  battlefield  situational  awareness  never  before  possible.  Some 
of  the  fog  of  war  has  cleared  from  the  battle  ground.  As  the 
strategy  states,  in  the  future  the  "control  of  the  high  ground 
will  increasingly  make  space  forces  part  of  the  versatile  combat 
forces — decreasing  the  time  required  to  respond  to  aggression  and 
allowing  us  to  strike  anywhere  with  overwhelming  but  discriminate 
power. " {40} 

Within  the  new  Air  Force  strategy.  Global  Reach-Global 
Power,  we  find  evidence  of  each  of  the  future  political 
imperatives .  Up  front  in  this  strategy,  the  Air  Force 
acknowledges  the  end  of  the  Cold  War  and  the  need  to  downsize  its 
forces  while  changing  to  a  regional  focus .  The  extended  quote 
presented  above  clearly  reflects  the  imperatives  of  a  new, 
regional  focus  with  fewer  forces  (reflecting  the  economic 
imperatives  at  work  in  American  politics) .  Another  clear 
indicator  of  the  Air  Force's  response  to  changing  circiamstances 
is  its  shift  in  viewpoint  on  strategic  and  tactical  weapon 
systems.  In  the  post-Desert  Storm  environment,  the  Air  Force 
views  its  weapons  platforms  in  terms  of  mission  accomplishment, 
not  by  an  arbitrary  label.  So  we  see  fighters,  previously 
labeled  as  tactical  weapons,  doing  strategic  bombing  and  B-52s 
conducting  strikes  against  troop  concentrations . {41}  In  fact,  the 
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Air  Force  no  longer  refers  to  its  units  as  fighter  or  bomber 
wings;  it  simply  calls  them  wings  (for  example,  the  1st  Wing, 
formerly  the  1st  Tactical  Fighter  Wing) . 

Global  Reach-Global  Power  concentrates  on  the  ability  to 
power  project  from  the  continental  U.S.  (or  a  few  forward  bases) 
to  any  point  on  the  globe.  Clearly  the  Air  Force  recognizes  the 
political  emphasis  on  improving  U.S.  economic  competitiveness  by 
decreasing  defense  costs.  The  Air  Force's  strategy  supports  that 
effort  by  seeking  to  provide  forces  that  can  do  the  job  without 
the  expense  of  forward  basing  and  deployment.  In  time  of  crisis, 
however,  the  Air  Force  plans  to  take  advantage  of  its  airlift  and 
air  refueling  capabilities  to  quickly  project  power  when  and 
where  it  is  needed. 

The  Air  Force  is  restructuring  itself  to  provide  forces  that 
can  "punch  hard  and  terminate  quickly. " {42 }  A  prime  example  of 
these  efforts  is  the  formation  of  composite  wings  providing  ready 
force  packages  capable  of  delivering  the  hard  punch.  Key 
elements  of  the  strategy  serve  to  support  U.S.  imperatives  of 
short  wars  with  minimal  casualties.  Former  Air  Force  Secretary 
Donald  B.  Rice  targeted  these  aspects  in  one  of  his  first 
writings  on  the  new  strategy . (43 }  He  pointed  out  that  the  Air 
Force  sought  the  ability  to  strike  quickly  with  lethality  and 
survivability.  He  credits  stealth  technology  with  providing  this 
combined  capability.  The  discriminate  nature  of  precision  guided 
munitions  provides  the  capacity  to  limit  collateral  damage. 

Thus,  we  see  that  the  Air  Force's  new  strategy.  Global 
Reach-Global  Power,  clearly  supports  the  new  political 
imperatives  driving  national  security  policy.  Naturally,  the  Air 
Force  relies  upon  aerospace  power  in  order  to  support  national 
security  objectives.  But,  as  stealth  and  PGMs  helped  redefine 
the  capabilities  of  aerospace  power,  space  will  redefine  those 
capabilities  in  the  future. 

Space,  then,  will  be  the  high  frontier  of  military  aerospace 
power  and  the  Air  Force  plans  to  "operationalize"  space  forces 
to  benefit  all  war  fighters . {44}  General  Charles  A.  Horner,  U.S. 
Space  Command  Commander,  notes  the  stunning  successes  of  Desert 
Storm  in  areas  like  navigation,  weather,  surveillance,  missile 
warning,  and  communications . {45}  He  plans  to  improve  upon  these 
capabilities.  The  Air  Force  leads  the  efforts  to  develop  next 
generation  missile  warning  systems  like  the  Follow-on  Early 
Warning  System  (FEWS) .  The  GPS  system  not  only  provides  superb 
navigational  data  but  may  help  solve  the  friendly  fire  problem 
seen  in  Desert  Storm.  A  major  program.  Talon  Sword,  seeks  to 
take  data  from  national  reconnaissance  assets  and  transmit  that 
information  directly  to  aircraft  cockpit  displays. 
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Space  represents  the  future  of  the  Air  Force  and, 
increasingly,  aerospace  power  will  be  projected  through  space 
systems.  Although  the  cost  of  operating  from  space  is  high,  the 
force  leverage  gained  is  immense.  Indeed,  the  Air  Force  is 
committed  to  providing  the  United  States  with  the  forces  to 
control  and  exploit  air  and  space. 

Serious  problems,  however,  face  the  aerospace  nation.  The 
next  chapter  examines  the  major  problems  confronting  U.S. 
aerospace  power  and  offers  the  beginnings  of  a  national  aerospace 
strategy. 
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CHAPTER  5:  A  NATIONAL  STRATEGY  FOR  THE  AEROSPACE  NATION 


In  the  previous  three  chapters,  we  examined  economic  and 
military  aspects  of  aerospace.  These  two  components  combine  to 
produce  aerospace  power.  In  the  U.S.  aerospace  industry,  we  saw 
a  business  that  provides  a  significant  portion  of  the  nation's 
high  value,  high  technology  manufacturing  base.  Militarily,  we 
noted  the  tremendous  importance  of  aerospace  to  the  future 
strategies  of  each  of  the  military  services.  If,  as  this  thesis 
argues,  aerospace  power  is  crucial  to  the  economic  well-being  and 
national  security  of  the  United  States,  then  one  would  expect  the 
U.S.  to  have  a  national  strategy  for  aerospace  power.  No  such 
strategy  exists.  Furthermore,  current  efforts  only  aim  at  either 
the  economic  or  military  components — no  strategy  exists  to 
integrate  these  elements  into  a  cohesive  policy  of  national 
aerospace  power. 

Two  questions,  then,  remain  to  be  answered.  First,  what 
problems  exist  indicating  the  need  for  such  a  strategy?  Second, 
what  is  entailed  in  a  national  aerospace  strategy;  what  are  its 
objectives  and  recommended  processes? 

Trouble  in  the  Aerospace  Nation 

In  Chapter  2  we  discussed  the  importance  of  the  aerospace 
industry  to  the  U.S.  economy.  However,  serious  problems  abound 
for  both  the  economic  and  military  components  of  aerospace  power. 
First  we  will  examine  aerospace  industry  concerns,  then,  the 
military  ones.  To  discuss  the  industry  problems,  I  limited  the 
discussion  to  the  aircraft  manufacturing  and  airline  subsets  of 
the  aerospace  industry.  Most  of  the  problems  facing  these  two 
concerns  affect  other  aspects  of  the  aerospace  business. 

Together  they  account  for  over  50  percent  of  total  aerospace 
sales.  Aircraft  production  supplies  80  percent  of  the  world's 
large  commercial  jet  aircraft.  Thus,  these  two  segments  of  the 
aerospace  industry  provide  a  good  way  to  review  the  problems 
plaguing  this  vital  industry. 

In  industry,  the  trouble  starts  with  the  bottom  line.  From 
1990  to  1992,  the  world's  airlines  lost  $10.8  billion;  U.S. 
carriers  accounted  for  73  percent  of  that  total  or  some  $7.85 
billion. {1}  Employment  statistics  further  highlight  the  industry's 
woes.  The  aerospace  business  lost  87,000  jobs  in  1991; 
production  workers  declined  in  number  by  over  7  percent. {2} 

Boeing  alone  cut  10,000  employees  in  1992  and  plans  to  slash 
another  28,000  from  its  payroll  by  1994. {3}  Since  mid-1990, 
Douglas  Aircraft  Company  reduced  its  work  force  from  40,000- 
43,000  to  only  19,000.  They  expect  to  cut  another  4,000  jobs 
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this  year. {4}  Worker  reductions  affect  management,  too.  United 
Airlines  recently  announced  it  was  trimming  20  percent  of  its 
senior  officers  in  the  face  of  continuing  losses. {5}  Further, 
United  wants  some  $300  million  in  wage  concessions  from  its 
employees  in  an  effort  to  improve  its  financial  picture  (United 
alone  lost  almost  $1.3  billion  in  1991-2).  Another  factor  is  the 
declining  market  trend  in  military  and  commercial  aircraft  sales. 
Between  a  1981  high  point  and  1991,  military  aircraft  delivered 
by  industry  fell  by  30  percent. {6}  Commercial  aircraft  sales 
turned  downward  in  1991.  Both  Boeing  and  Douglas  scaled  back 
production  some  40  percent  to  meet  the  reduced  demand. {7} 

Already  this  year  aircraft  manufacturers  suffered  $15  billion  in 
cancelled  orders. {8} 

But  these  are  just  the  symptoms;  what  are  the  roots  of  the 
problems?  At  the  heart  of  industry's  problems  is  the  issue  of 
competitiveness .  The  key  to  competitiveness  in  the  aerospace 
industry  is  risk  management.  The  American  aerospace  industry 
historically  used  government  military  contracts  and  R&D  funding 
(see  Table  3  in  Chapter  2)  to  reduce  its  production  costs  thereby 
reducing  product  risk.  Table  4  illustrates  the  dramatic  increase 
in  development  costs  that  federal  contracts  and  R&D  funding 
helped  to  offset. 

TABLE  4 :  Changing  Aircraft  Production  Costs 


Aircraft  Type 

Year  Entered 

Development  Costs 

Service 

(1991,  $  millions 

McDonnell  Douglas 
DC-3 

1936 

3 

McDonnell  Douglas 
DC-6 

1947 

90 

McDonnell  Douglas 
DC-8 

1959 

600 

Boeing  747 

1970 

3,300 

Boeing  111 

10,000a 

Estimated 

Source:  Tyson,  Who's  Bashing  Whom?  and  The  Economist . {9} 

These  traditional  risk  management  supports  are  diminishing 
in  the  face  of  budget  deficit  pressures.  As  discussed  earlier, 
military  aircraft  sales  are  in  decline.  Also,  the  Clinton 
Administration  proposes  to  realign  the  ratio  of  non-defense  to 
defense  R&D  funding  from  the  current  40/60  ratio  to  a  50/50 
ratio. {10}  How  critical  is  federal  research  and  development 
funding?  Recall  from  Chapter  2  that  federal  funding  comprises 
three  of  every  four  dollars  expended  on  aerospace  R&D  (all  other 
manufacturing  industries  receive  only  1.4  in  10  dollars  from 
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federal  R&D).{11}  How  will  the  U.S.  aerospace  firms  compete  with 
foreign  consortixoms  like  Airbus,  which  has  the  financial  backing 
of  three  powerful  governments?  What  happens  to  the  Far  East 
market  if  Japan  targets  the  aircraft  building  industry  through 
the  financial  backing  of  its  Ministry  of  International  Trade  and 
Industry?  Eiju  Toyoda,  Chief  Executive  Officer  of  Toyota  Motor 
Corporation,  told  visiting  Boeing  executives  that  Toyota  was  "in 
the  transportation  business.  It's  our  destiny  to  be  in  the 
airplane  business {12}  The  Challenge  to  American  leadership  in 
aerospace  is  very  real. 

The  U.S.  government  exacerbates  the  competitiveness  issue 
with  inconsistent  policies.  For  example,  the  Clinton 
Administration's  proposed  energy  tax  will  add  approximately  $1 
billion  in  tax  burden  to  the  airline  industry.  Further,  the  cuts 
in  federal  R&D  funds  to  aerospace  described  above  can  only  worsen 
the  very  industry  the  President  is  committed  to  support. 
Additionally,  the  onset  of  Stage  II  noise  restrictions  may  create 
a  greater  demand  for  quieter  aircraft  but  will  increase  airline 
debt  burden  as  companies  are  forced  to  buy  new  aircraft . 

Clearly,  the  industry  requires  a  national  strategy  to  integrate 
these  facets  of  market  and  government  policy. 

Civilian  and  Department  of  Defense  policy  makers  suffer  from 
their  own  strategic  dysfunctions.  As  we  saw  in  Chapter  4,  each 
service  has  its  own  aerospace  force  dependencies;  however,  no 
DoD-level  integration  office  exists  to  coordinate  military 
aerospace  power.  In  fact,  as  analysts  for  The  Economist  point 
out,  the  DoD  remains  the  only  western  military  establishment  with 
separate  service  acquisition  systems. {13} 

A  more  dramatic  indication  of  military  dysfunction  is 
evident  in  the  DoD  response  to  Senator  Sam  Nunn's  questioning  of 
the  efficacy  of  the  military  having  four  air  forces  [meaning  the 
four  services} . {14 }  The  DoD  response  came  in  General  Colin 
Powell's  report  on  roles  and  missions . {15}  The  report  argues  that 
"the  other  services  have  aviation  arms  essential  to  their 
specific  roles  and  functions  but  which  also  work  jointly  to 
project  America's  air  power. "{16}  The  debate  argues  that  as  it 
makes  no  sense  to  assign  all  radios  or  trucks  to  one  service,  so 
to  it  would  not  make  sense  to  assign  all  aircraft  to  one  service. 
Is  this  an  aerospace  rationale?  Would  we  need  aerospace  forces 
to  operate  differently  in  the  services'  strategies  if  there  were 
only  one  air  service?  Would  we  not  be  better  served  to  describe 
what  we  want  U.S.  forces  (land,  sea,  and  aerospace)  to  do  and 
develop  an  integrated  strategy  to  achieve  some  desired  end  state? 
For  example,  if  the  nation  wants  a  highly  mobile  amphibious 
assault  capability  it  needs  Marines  with  airpower.  If  the  nation 
wants  sea  control  and  power  projection  capabilities  with  minimal 
reliance  on  other  nation  support,  it  needs  a  Navy  with  airpower 
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in  the  form  of  carrier  air  wings.  If  the  U.S.  wants  an  Army  with 
the  capability  to  do  sustained,  heavy  combat  with  low  casualties, 
it  will  need  aerospace  power.  If  the  nation  wants  to  exploit  air 
and  space  forces  as  in  it  did  in  Desert  Storm,  it  will  need  many 
air  and  space  capabilities.  As  we  found  in  Chapter  4,  the  future 
service  strategies  depend  on  aerospace  power.  The  political 
imperatives  driving  those  strategies  devolve  upon  aerospace 
capabilities.  If  the  Defense  Department  is  to  answer  Senator 
Nunn,  it  must  answer  within  the  context  of  a  military  aerospace 
strategy. 

The  ties  linking  the  aerospace  with  its  military  counterpart 
were  forged  through  two  world  wars,  a  cold  war,  Korea,  Vietnam, 
and  other  lesser  conflicts.  Add  to  this  crucible  of  the  past  the 
economic  challenges  of  the  future  and  one  sees  the  desideratum  of 
aerospace  power.  To  achieve  a  position  of  predominance  in 
aerospace,  the  U.S.  requires  a  national  aerospace  strategy. 

Whither  the  Aerospace  Nation?  {17} 

If  this  paper  serves  no  other  purpose,  it  must  serve  as  a 
wake-up  call,  a  call  to  action  for  the  aerospace  nation.  United 
States  policy  makers  must  view  aerospace  power  as  a  national 
treasure.  If  economists  like  Robert  Reich,  Michael  Porter  and 
Lester  Thurow,  are  correct,  the  aerospace  industry  will  be 
critical  to  America's  future  economic  prosperity.  Each  argues 
that  the  future  belongs  to  those  nations  with  trained,  skilled 
workers  that  add  unique,  high  value  to  products.  Each  agrees 
that  aerospace  is  one  of  those  industries.  Militarily  we  cannot 
operate  without  control  of  aerospace — all  military  strategies 
rely  upon  it.  Aerospace  dominance  provides  the  capability  for 
U.S.  forces  to  win  within  the  political  imperatives  of  the 
future,  especially  with  reference  to  casualties.  Aerospace 
power,  both  its  economic  and  military  elements,  is  under  great 
pressure  to  succeed  in  the  future.  To  do  so  requires  a  national 
aerospace  strategy. 

What,  then,  should  be  the  goal  of  an  aerospace  strategy? 

The  economic  vision  needs  to  be  one  that  aspires  to  world 
leadership  in  aerospace  technology.  The  military  vision  is 
clear--provide  aerospace  control  and  exploitation  capabilities  on 
demand  regardless  of  whether  land,  sea,  or  aerospace  forces 
represent  the  predominant  medixim  in  any  given  circumstance. 
Together  these  two  ideals  combine  to  form  the  goals  of  the  U.S. 
aerospace  strategy. 

What  are  the  broad  objectives  that  work  to  achieve  the  goals 
stated  above?  To  paraphrase  Laura  Tyson:  "Ultimately,  the  fate 
of  the  nation's  [aerospace  strategy]  depends  not  on  trade  battles 
fought  abroad  but  on  the  choices  we  make  at  home:  in 
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macroeconomic  policy,  education  policy,  technology  policy, 
industrial  policy,  [and  national  defense  policy] {18}  We  will 
use  Ms.  Tyson's  framework  to  offer  broad  objectives  and  ideas  for 
formulating  a  national  aerospace  strategy. 

On  a  macroeconomic  level,  the  national  strategy  should 
contribute  to  the  economic  well-being  of  the  United  States. 
Aerospace  should  help  the  U.S.  improve  its  standard  of  living 
providing  a  better  life  for  its  people.  Further,  improved 
economic  well-being  ensures  the  U.S.  the  capacity  to  support 
military  capabilities  to  secure  national  security  interests . {19} 

The  leading  objective  of  U.S.  macroeconomic  policy  is  to 
make  the  aerospace  industry  profitable  and  competitive  in  the 
world  marketplace.  Several  policy  options  work  to  attain  this 
goal.  A  key  option  task  is  to  level  the  playing  field  of 
aerospace  competition.  As  we  saw  earlier,  federal  RDT&E  funding 
and  military  aircraft  purchases  supported  (subsidized)  U.S. 
commercial  aerospace  in  an  indirect  manner.  The  European 
Community  used  direct  subsidies  (direct  government  financial 
support)  to  help  Airbus  break  through  the  start-up  barriers  in 
the  aircraft  manufacturing  field.  Now  other  countries  (like 
Japan)  seem  poised  to  take  off.  Bilateral/multilateral 
agreements  need  to  account  for  these  extra-market  forces.  The 
1992  United  States -European  Community  bilateral  agreement  on 
trade  in  civil  aircraft  provides  a  starting  point.  This 
agreement  stipulates  a  set  percentage  (33  percent)  for  direct 
government  funding  of  aircraft  development.  The  agreement  also 
states  that  "indirect  (i.e.  military)  supports  should  neither 
confer  unfair  advantage. . .nor  lead  to  distortions  in 
international  trade  in  such  aircraft ." {20}  Trade  agreement 
discussions  with  aspiring  entrants  to  the  aerospace  industry 
(like  Japan)  would  have  to  provide  provisions  for  new  players  to 
overcome  the  high  entry  barriers  to  the  aviation  business. 

Another  key  to  macroeconomic  policy  is  the  question  of 
foreign  investment  in  U.S.  aerospace.  The  U.S.  needs  to  develop 
consistent  policies  to  accommodate  foreign  investment.  In  his 
book.  The  Work  of  Nations,  Robert  Reich  lays  out  the  argument 
that  where  investment  dollars  come  from  is  irrelevant . {21}  What 
matters  is  having  the  production  and  skilled  workers  in  the 
United  States.  That  way,  if  the  foreign  investors  pull  out,  the 
U.S.  still  has  the  people  and  process.  Naturally,  one  would  have 
to  consider  security  issues;  however,  the  high  cost  of  aerospace 
development  is  driving  industry  firms  to  seek  joint  ventures, 
consortium,  and  ad  hoc  arrangements  to  generate  the  skills  and/or 
funds  to  produce  new  products.  As  Reich  and  others  argue, 
globalization  of  the  aerospace  industry  is  a  trend  that  is  here 
to  stay. 
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U.S,  tax  structures  provide  another  issue  of  concern  for 
macroeconomic  policy  as  it  applies  to  aerospace.  Obviously,  in 
an  industry  that  carries  as  much  debt  as  aerospace,  tax  structure 
is  very  important.  The  aerospace  strategy  must  produce  a 
consistent  tax  plan  that  encourages  civil  research  and 
development  investment.  At  the  same  time,  this  new  tax  structure 
must  recognize  that  commercial  success  from  R&D  expenditures  is 
an  inherently  low  return  proposition.  Further,  the  strategy 
needs  to  avoid/resolve  situations  like  the  proposed  energy  tax 
that  work  at  cross-purposes  to  other  industry  promoting  efforts. 
Few  industries  can  absorb  a  $1  billion  tax  mistake. 

Education  policy  requirements  are  often  overlooked  in  policy 
proposals.  The  aerospace  industry  needs  highly  skilled 
engineers,  designers,  and  craftsmen  to  compete  in  the  future. 
Likewise,  the  military  requires  highly  qualified  engineers, 
technicians,  and  flyers.  The  objective  of  U.S.  education  policy 
must  seek  to  provide  education  and  training  to  equip  its  workers 
with  the  skills  to  compete  for  and  obtain  the  high-technology, 
high-wage  jobs  that  result  in  an  increased  standard  of  living. 
This  policy  must  not  limit  itself  to  college  education  but  must 
be  extended  to  include  vocational  training  so  that  a  supply  of 
educated  and  trained  technicians  is  available  to  the  industry. 
Reich  argues  for  "positive  economic  nationalism"  focused  on 
improving  job  skills  through  national  education  programs . {22}  He 
argues  that  the  educational  (and  financial)  elites  must  accept 
the  social  responsibility  to  raise  the  educational  and  training 
standards  of  America's  workers.  Whatever  mechanism  the  strategy 
adopts  will  impact  not  only  aerospace  but  the  nation  as  a  whole. 

The  aerospace  strategy  should  commit  the  United  States  to  a 
technology  policy  seeking  dominance  in  the  aerospace  field, 
commercial  and  military.  As  we  noted  earlier.  President  Clinton 
directed  U.S.  policy  toward  this  objective  by  stating  that 
certain  technologies  are  more  important  than  others  for  the  U.S. 
to  compete  in  the  future  global  economy.  Aerospace  is  one  of 
those  "designated"  technologies.  Technology  transfer  between  the 
commercial  and  military  sectors  lies  at  the  heart  of  technology 
policy. {23}  Currently,  the  U.S.  is  structured  to  deal  only  with 
the  transfer  of  military  technology  to  the  commercial  sector;  the 
Defense  Advanced  Research  Agency  (DARPA)  leads  this  effort.  This 
policy  needs  to  be  broadened  to  include  transfers  from  the 
commercial  sector  to  the  military.  Recall  that  in  Chapter  2  we 
discussed  this  important  relationship. 

A  concern  exists,  however,  that  the  new  DARPA  focus  degrades 
its  primary  job  of  developing  new  defense-related 
technologies . {24}  Reports  indicate  DARPA  suffers  from 
undermanning  and  high  personnel  turnover  begging  the  question  of 
whether  or  not  DARPA  is  the  best  choice  for  this  job.  Several 
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analysts  recommend  creation  of  a  national  advanced  research 
agency  (NARPA)  to  facilitate  the  transfer  of  defense  and  other 
technologies  into  the  commercial  sector  freeing  DARPA  to  continue 
to  concentrate  on  its  own  projects.  Separating  the  two  agencies 
would  minimize  security  concerns  and  allow  NARPA  to  adopt  a  more 
visible  role  in  sponsoring  the  commercial  transfer  of  technology 
from  DARPA.  The  two  agencies  could  be  linked  by  agreement  or  by 
formal  structure  to  achieve  the  cross  flow  to  make  dual-use 
technology  run  both  directions. 

A  fundamental  industrial  policy  consideration  concerns  the 
legal  framework  within  which  industry  and  military  aerospace 
operate.  The  industry  needs  a  centralized  methodology  to  guide 
industry  and  military  programs.  This  methodology  would  help  the 
Administration  and  Congress  develop  and  enact  legal  structures 
that  provide  a  streamlined,  consistent  way  for  aerospace 
industries  to  move  in  to  and  out  of  joint  ventures,  ad  hoc 
partnerships,  etc.  Further,  the  legal  construct  should  address 
investment,  ownership,  technology  transfers,  and  government 
funding  guidelines  (this  list  is  by  no  means  all  inclusive) .  The 
development  of  these  guidelines  will  require  international 
agreement.  International  law  and  transparency  regimes  must  be 
pursued  to  provide  oversight  capabilities.  Militarily,  these 
guidelines  should  serve  a  similar  streamlining  purpose  to  aid 
foreign  military  sales  and  foreign  aid  involving  aerospace 
issues.  Certainly,  these  legal  concerns  cut  across  most  of  the 
policy  ideas  offered  in  this  paper. 

The  defense  policy  objective  should  seek  to  provide  an 
integrated  aerospace  plan  for  congruous  force  application  and 
programmatic  support  (development,  acquisition,  maintenance)  of 
military  aerospace.  Instead  of  having  four  aviation  and  space 
programs,  the  Department  of  Defense  needs  to  view  its  aerospace 
power  as  a  single  entity.  As  we  have  seen,  aerospace  power  has  a 
central  role  in  each  of  the  services'  strategies.  Further,  the 
high  cost  of  obtaining  aerospace  capabilities  and  continuing 
reductions  in  DoD  budgets  requires  the  adoption  of  methods  to 
eliminate  needless  redundancies  without  giving  up  needed 
capabilities .  Programmatically,  the  Defense  Department  should 
consider  combining  its  service  acquisition  systems,  at  least  for 
aerospace. 

The  United  States  is  not  without  an  example  in  developing  a 
broad  construct  under  which  to  craft  a  national  aerospace 
strategy.  The  President's  National  Space  Council  provided  the 
space  community  the  kind  of  oversight  direction  envisioned  for  an 
aerospace  strategy. {25}  The  council,  chaired  by  the  Vice 
President,  sought  to  integrate  all  U.S.  space  efforts  for 
government,  industry,  and  space  customers  (military  and 
civilian) .  The  aerospace  strategy  requires  a  similar  high-level 
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process.  That  process  must  encompass  both  elements  of  aerospace 
power,  industry  and  military,  and  include  the  governmental  agents 
included  on  the  space  council.  Thus,  the  space  council  construct 
provides  an  excellent  methodology  from  which  to  initiate  a 
national  aerospace  strategy. 

The  scope  and  effort  required  to  develop  and  implement  a 
national  aerospace  strategy  will  necessitate  the  realignment  of 
many  government  organizations.  A  National  Aerospace  Council 
could  provide  the  oversight /integration  leadership  to  manage  the 
many  changes  implicit  in  the  development  of  a  national  aerospace 
strategy.  The  time  to  start  this  process  is  now.  Aerospace 
power  is  too  critical  to  the  economic  and  national  security  well¬ 
being  of  the  United  States  to  be  left  to  the  chance  direction  of 
market  forces  and  budgetary  pressures . 

Closing  Remarks 

The  transition  and  development  of  the  U.S.  into  an  aerospace 
nation  underwent  many  starts  and  stops  in  both  its  economic  and 
military  elements.  What  this  paper  showed  was  the  absolutely 
essential  contribution  aerospace  power  makes  to  the  security  and 
well-being,  economically  and  militarily,  of  the  United  States. 
There  can  be  no  doubt  that  America  is  an  aerospace  nation. 
However,  many  problems  cloud  U.S.  aerospace  power  necessitating  a 
national  strategy  that  encompasses  both  elements  of  its  power. 

The  aerospace  industry  provides  the  jobs,  skills,  and 
products  that  serve  to  increase  the  U.S.  standard  of  living.  It 
serves  as  a  visible  symbol  of  the  technological  expertise  and 
economic  power  of  America.  Militarily,  the  U.S.  faces 
uncertainty  about  potential  threats;  however,  as  long  as  she  can 
control  and  exploit  aerospace  at  will,  her  future  is  secure  from 
hostile  intent. 

Americans  can  be  justifiably  proud  of  what  aerospace  power 
has  accomplished  for  the  United  States;  the  first  man  on  the 
moon,  worldwide  dominance  in  aircraft  and  space  manufacturing, 
and  military  aerospace  forces  capable  of  providing  decisive 
results  in  combat.  Now,  the  U.S.  must  go  forward  with  a  national 
aerospace  strategy  that  secures  the  leadership  role  of  the 
aerospace  nation  for  the  Twenty-first  Century. 
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